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Abstract
Objective: To assess whether injecting drug users have a higher than usual risk of death from overdose in the 2 weeks after release from prison. Design: Soundex coding of surnames and information on date of birth were used to link entry and release dates from the local prison between 1983 and 1994 with clinical data from Edinburgh City Hospital's cohort of male injecting drug users who are infected with HIV. Setting: Edinburgh City Hospital and Edinburgh Prison. Subjects: 316/332 male injecting drug users infected with HIV in the City Hospital HIV cohort; 16 were excluded because they were enrolled after developing AIDS or because their precise date of death was not available. Main outcome measure: Relative risk of dying from overdose before developing AIDS and relative risk of dying of all causes before developing AIDS during the 2 weeks after release from prison; this was compared with relative risks of death during other time at liberty. Results: 238/316 (75%) injecting drug users served time in the prison between 1983 and 1994. 33 out of 316 injecting drug users who were infected with HIV died before developing AIDS during 517 177 days at risk. 20 of these men died of an overdose; 6 of these deaths occurred within 2 weeks of release during 5903 days at risk. Death rates from overdose before the development of AIDS were 1.02/1000 days during the 2 weeks after release (recently released) and 0.029/1000 days during other times of liberty. The relative risk of death from overdose became 7.7 (1.5 to 39.1) after temporal matching (when the comparison was limited to the first 2 weeks after release v the next 10 weeks). The crude relative risk in an analysis combining stratified prison term and the 2 weeks after release was 4.5 (1.7 to 11.7) for death from overdose. After temporal matching these risks became 1.8 (0.4 to 9.2). Conclusion: Prisons should evaluate interventions to reduce the risk of death from overdose after release.
Introduction
The risk of death from overdose may be greater in injecting drug users who resume drug use after a period of abstinence during which their tolerance may have declined.
1 Imprisonment is an enforced period of abstinence from, or may lead to a radical reduction in, drug use. 2 We investigated the risk of death from overdose among male injecting drug users in the Edinburgh City Hospital HIV cohort 3 in the 2 weeks after release from the local prison and compared the risk with that of death from overdose at other times. patients at the regional infectious diseases unit who were not infected with HIV (injecting drug users who used mainly heroin, drug users who did not inject drugs, and patients who did not use drugs). The list did not identify whether the men were injecting drug users or were infected with HIV.
Subjects and methods
Edinburgh Prison keeps records on all inmates. These records give each inmate's dates of entry to and departure from the prison. SMG searched for records for each name on the list. When a record was found all dates of entry and departure between 1983 and 1994 were entered by SRS on to a database that was indexed by soundex code and date of birth but did not include names. Two validation checks evaluated the completeness of searching and accuracy of transcribing information (details on request).
The list of names was destroyed. Only soundex codes and dates of birth were used by SRS to link the prison database with the HIV clinical database up to 30 September 1994 for injecting drug users who were infected with HIV. This method was designed to avoid RPB knowing whether his patients had spent time in prison, but a difficulty arose. On re-reading this paper, RPB remembered that one of his patients who was an injecting drug user had committed suicide in the prison between 1983 and 1994. The study database was checked using the soundex code and date of birth provided by RPB. The man had committed suicide before he developed AIDS, but we had no record of him having spent time in prison. It is possible that because of the circumstances of his death his record card had been moved to a special file. This has no effect on our estimates of overdose deaths, but does mean that our estimates of the relative risk of all deaths occurring before the development of AIDS are conservative.
Patients were assumed to be at risk of dying of an overdose from the time of enrolment in the Edinburgh City Hospital HIV cohort until censoring at the time of development of AIDS, at 30 September 1994, or at 31 March 1994 if they had been lost to follow up for more than 6 months and were not known to have developed AIDS or died. Total mortality and mortality from overdose before developing AIDS during the 2 weeks after release from prison (recent release) were compared with the same death rates during other time outside prison (other liberty). Relative risks were obtained from Cox's proportional hazards models adjusted for age and CD4 count for the crude comparison, stratified to account for the frequency of imprisonment, or temporally restricted to the first 12 weeks after release to allow comparability of injecting habits.
Results
Data from 316 out of 332 male injecting drug users infected with HIV in the City Hospital cohort were analysed. Sixteen were excluded because they were enrolled after they developed AIDS or because no precise date of death was available.
Crude comparison
Among the 316 injecting drug users infected with HIV, 33 died before developing AIDS (20 from an overdose); 238 (75%) of them had spent time in the prison between 1983 and 1994. Eight deaths occurred among injecting drug users for whom no prison terms were recorded. We later realised that one of these men had committed suicide while in prison (see Subjects and methods). Of the 33 deaths, three occurred within 2 days of release, two at 5 days after release, and one death each at 9, 12, 66, and 74 days after release. The remaining deaths occurred more than 100 days after release.
Of the seven deaths that occurred within 2 weeks of release (during 5903 days at risk), six were caused by overdose (1.02 deaths from overdose/1000 days during the 2 weeks after release) and the seventh resulted from injecting into an artery. Of the 26 deaths that occurred later (during 478 245 days at risk), 14 were caused by overdose (0.029 deaths from overdose/ 1000 days during the 2 weeks after release). Compared with other time spent outside prison the risk ratio for all deaths occurring before the development of AIDS for those recently released was 22 (95% confidence interval 9 to 50), and for deaths caused by overdose was 35 (13 to 90). The table shows the corresponding crude relative risks adjusted for age and CD4 count alone.
Adjusted comparisons
Heavier drug use could cause increased risks of both imprisonment and overdose. Two methods were used to investigate this.
Firstly, to account for heterogeneity in the frequency of imprisonment, injecting drug users were stratified into three groups according to the average number of prison terms they served each year. (This was the ratio of the number of prison terms served by each subject to the number of years between 1983 and 1994 or to the number of years between 1983 and time of death if earlier.) The first group consisted of injecting drug users with at least one prison term but a ratio of < 0.8; the second group consisted of those with a ratio of between 0.8 and 1.5; and the third group consisted of those with a ratio > 1.5. These cut off points were chosen so that the total number of prison terms served by injecting drug users in each group was the same. The pooled relative risk of overdose was 18.5 (5.4 to 64.0) (table) .
Secondly, we compared the risk of dying from an overdose before developing AIDS during the 2 weeks after release with the risk of dying from an overdose during the 10 weeks that followed so that only the eight deaths from overdose that occurred within 12 weeks of release were critical; periods of recent release and other time spent outside prison were thus more comparable in terms of patients' injecting history. The relative risk of overdose was reduced to 7.7 (1.5 to 39.1).
To account for the fact that no deaths from overdose occurred in prison, recent periods of release were analysed with the prison terms to measure the Crude and adjusted Cox's relative risks (95% confidence interval) of death from all causes and from overdose among injecting drug users in first 2 weeks after release from prison effect of the entire prison experience. With the second method of adjustment, the relative risk of death from overdose was 1.8 (0.4 to 9.2).
Discussion
For injecting drug users infected with HIV the risk of death from overdose during the 2 weeks after release from prison was 34 times higher than during other time spent outside prison; the risk of death from any cause before developing AIDS was 23 times higher. The estimated relative risk for dying from an overdose was reduced to about 8 when temporal matching was used to control for heterogeneity in drug use by restricting analysis to the next 10 weeks after release; when prison term and the 2 weeks immediately after release were analysed together this risk became 1.8 and was no longer significant. Prison may not markedly increase the overall risk of injecting drug users dying from an overdose, but the time immediately after release is one of intensified risk, probably caused by a decrease in tolerance to drugs as a result of less frequent injecting while in prison or the lower purity of drugs found in prison. The Scottish Prison Service has approved an additional study to determine whether the relative risks found in this paper can be generalised to the present, to those who are not infected with HIV, and to dependent drug users who do not inject. Results from a Dutch study, however, suggest that the absolute risk of death from overdose may be lower in injecting drug users who are not infected with HIV. 4 We took the findings of the Dutch study into account to estimate conservatively the number of deaths caused by overdose among men recently released from prison and compared this with the number of suicides in prisons in Scotland.
About 36 000 prisoners are released each year from Scottish prisons. 5 Five sixths of all inmates are men aged < 35, 6 and 30% of male prisoners have a history of injecting drugs. 7 We estimate that 9000 of those released each year are male injecting drug users aged < 35 (36 000 × 5/6 × 0.3). Extrapolation to all of Scotland of the death rate from overdose during the 2 weeks after release that we found in this paper leads us to predict that 126 deaths from overdose each year would occur soon after release among male injecting drug users aged < 35 (9000 × 0.001 × 14). If the relative risk of death from overdose during this time is about 8, then one eighth of these deaths would have occurred anyway; this leaves 110 deaths apparently resulting from the transition from prison to the community. This number may be too high as the mortality from overdose among injecting drug users not infected with HIV may be only one third of that of injecting drug users who are infected with HIV. 4 However, even if the excess number of deaths from overdose soon after release is only 37 rather than 110, this is still more than three times the annual suicide rate of 11 found in Scottish prisons between 1992 and 1997. 5 Prison services might reduce the risk of recently released inmates dying from overdose by implementing randomised evaluations of interventions-such as providing an information sheet to prisoners who are about to be released, obtaining permission from the inmate for communication between the prison doctor and the inmate's general practitioner, or providing an appointment for inmates before they are released with prison healthcare staff. 1 In the United Kingdom random mandatory drug testing identifies over 3000 prisoners each year who use opiates while in prison (not all of them are injecting drug users). These inmates could be randomised by the prison governor at the time of identification of their drug use inside prison to one or more active interventions. The effectiveness of the interventions could be compared by telling the registrar general which prisoners had been randomised so that any deaths would be notified; this would allow determination of which interventions were successful in bringing about a 50% reduction in deaths from overdose occurring immediately after release. Such a trial would be proactive, inexpensive, and simple to run. It would last 1 to 3 years and would introduce all prison governors to the advantages of randomised trials.
Clive Fairweather, the chief inspector of prisons for Scotland, provided inspiration for the comparison of deaths from overdose among recently released inmates with death by suicide in prison; he noted that prisoners could recall many more names of drug users who had died from overdose shortly after being released than of inmates who had committed suicide in prison.
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